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Various concentrations (0.05-1 .O unit/ml) of bovine milk galactotransferase (EC 2.4.22.3; Sigma) were incubated in stoppered tubes with 1.0mI of SOm~-glycine/NaOH buffer, pH 8.5, containing 8 mM-UDP-galactose (Sigma), 1OmM-MUGlcNAc (Leaback & Walker, 196 I), 5 mM-MnCl, and 1 drop of toluene. ARer 24h at 37OC, reaction mixtures were diluted 1 : 10, 1 : 50 and 1 : 100 in water, and lpl portions were applied to cellulose-coated aluminium chromatography plates (20 x 20cm2; Merck) before development ascendingly with the organic phase of butan-1-ol/ethanol/water (4 : 1 : 5, by vol.). After being dried, chromatograms were immersed in liquid N, and viewed as described by Leigh et al. (1979) after short exposure to 3 13 nm light. Under these conditions MU-GlcNAc and MU-GlcNAc-Gal appeared as bright-green phosphorescent zones (RF values 0.61 and 0.40 respectively). A schematic diagram of such a chromatogram is shown in Fig. l(a) No free 4-methylumbelliferone ( R , 0.94) was detectable. The phosphorescence of each zone was compared by eye with the intensities on a comparator strip ( Fig. la) laid alongside, and which bore zones (a-n) prepared from lpl portions of 0.0 1-l.OmM-MU-GlcNAc. ARer careful comparison of appropriate zones, estimates were made of the disaccharide in the reaction mixtures, and the reaction yields were plotted in Fig. l(b) against the units of the enzyme employed.
The present procedure was somewhat laborious, yet it proved adequate for the current purpose of optimizing conditions to conserve expensive reactants. It also obviated the need to use radioactively labelled compounds, and could be performed with very simple apparatus. Progress has already been made in improving the present optical arrangements, and this could make possible attractive phosphorimetric determinations for specific transferases and hydrolases. The use of liposomes as carriers of therapeutic agents has been extensively reviewed (Tyrrell et al., 1976; Finkelstein & Weissman, 1978; Kimelberg & Mayhew, 1978; Ryman & Tyrrell, 1980) , and it is well established that, by modification of the physical properties of liposomes (e.g. lipid composition, net charge or size), the tissue distribution of liposomally entrapped drugs may be altered. However, studies to date with liposomally entrapped drugs have been carried out with normal, diabetic and tumour-bearing animals, but tissue distribution of liposomes after injection has not been investigated in pregnant animals.
To investigate the possibility of liposomal uptake by the foetus, uterus and placenta we have used liposomally entrapped [ ''Clinulin and [ '*Clpenicillin as model drugs, and in addition the liposomes bilayer has been labelled with [3HlcholesteroL The liposomes were prepared as described previously (Pate1 & Ryman, 1976) . Neutral liposomes were prepared with egg phosphatidylcholine/cholesterol (5 : 1, w/w), negative ones with phosphatidylcholine/cholesterol/dicetyl phosphate ( 10 : 2 : 1, w/ w wt.) and positive by replacing dicetyl phosphate with stearylamine.
[ 3H]Cholesterol-labelled liposomes containing [ '*Clinulin or [ '*Clpenicillin were injected intravenously (30-40mg of lipids as liposomes per rat) into rats of body weight 236280g in the second half of gestation (third week) and the distributions of 14C and 3H radioactivities were examined in uterus, placenta, amniotic fluid, amnotic cavity and foetus. At 3 h after injection of sonicated negatively charged liposomes (average diameter 58nm) 2.6% of the injected dose of [ '*CIinulin was found in the uterus and 5.4% in the placenta as compared with 0.3% (uterus) and 0.5% (placenta) when free [ 14C]inulin was administered together with empty liposomes. No significant amount of entrapped or free inulin was found in the foetus or amniotic fluid. Similarly, when the liposomes containing [ 3Hlcholesterol were injected, 1.5% of the radioactivity injected was found in the uterus and 2-3% in the placenta.
Non-sonicated negative liposomes with an average diameter of 98nm (range 30-270nm) were poorly taken up by the uterus and placenta, whereas with 10min-sonicated liposomes (30s sonication/30s cooling) of average diameter 33 nm (range 25-100nm) a more pronounced uptake by these tissues was observed.
Uptake of liposomally entrapped [ '*C]inulin by uterus and placenta was also dependent on the net charge of the injected liposome preparation. Negative liposomes were localized more in these tissues than neutral liposomes, and neutral liposomes more than positive ones (i.e. negative > neutral > positive). A time-course study indicated that maximum localization of 14C and 'H radioactivity in placenta was at f h after injection, and in uterus after 1 h. Fluid liposomes (made from egg phosphatidylcholine) were more readily localized in placenta than were solid liposomes (made from dipalmitoly phosphatidylcholine), but in uterus no significant difference was observed. When ['*C ]penicillin in negatively charged liposomes (average diameter 33 nm) was injected, the distribution pattern of ' ' C label was very similar to that observed with entrapped [ '*C]inulin, and uptake of entrapped ''Clpenicillin was severalfold greater in both uterus and placenta than that of free
was also observed in the foetus and amniotic fluid compared with the non-entrapped antibiotic.
These results indicated that the intact liposomes appear to reach the uterus as well as the placenta of pregnant rats. Entrapped [ '*Clinulin was not localized in the foetus, whereas injection of entrapped [ 14Clpenicillin did lead to localization of radioactivity in the foetus. An explanation for this difference may be that intact liposomes may first be taken up by the placenta, where they are broken down and thus release the drugs, which then cross the placenta barrier as free drug to reach the foetus. Thus a substance such as inulin (Moya & Thorndike, 1962) , which is not permeant to the placenta will accumulate, whereas penicillin, which is permeant, will be found in the foetus.
Most drugs with a molecular weight of less than 600 cross the placenta relatively easily, but substances with molecular weight over lo00 cross the placenta very slowly, and some macro- -. There is now a considerable amount of data in the literature concerning the best method of obtaining kinetic constants for the Michaelis-Menten equation from experimentally determined initial velocities (e.g. Wilkinson, 1961; Cleland, 1967; Colquhoun, 1969; Atkins & Nimmo, 1975) . It is generally assumed (as will be here) that the majority of the error resides in u, but the nature of that error (i.e. whether it is constant or whether it varies as some function of u) is rarely known. In order to perform meaningful regression analysis this error structure in v needs to be known so that the correct weighting can be applied (Wilkinson, 196 1; Cleland, 1967) . To overcome this problem, several workers have proposed non-parametric methods that are more robust in the absence of the knowledge of the error structure (Eisenthal & Cornish-Bowden, 1974) . In spite of this advantage, these methods have had 'teething problems' (Cornish-Bowden & Eisenthal, 1978) and at present do not seem to be in widespread use. A recent paper (Kohberger, 1980) has illustrated some further difficulties in using these methods and recommends the use of a weighted least-squares regression. When fitting the initial velocities of an enzymic reaction to a rate equation more complex than that of Michaelis and Menten, one is almost compelled to use least-squares techniques as these are the most readily modifiable. 1In principle the non-parametric method of Eisenthal & Cornish-Bowden (1974) could be applied to more complex equations, but so far it does not appear to have been used.] Therefore some means of identifying the error structure in u is required. In the present communication we propose the use of residual analysis (Anscombe & Tukey, 1963) on the initial-rate data. In this way separate experiments to measure the variance of v is not required.
An investigation
Under ideal regression conditions a plot of residuals (i.e. observed velocity minus calculated velocity) against calculated velocity should show a normally distributed scatter of points, the mean of the residuals should be zero and the variance of the residuals should be independent of velocity. Any deviation from these conditions is immediately apparent in a scatter plot and warns that one (or more) of the basic regression assumptions has been violated. In the present study we were interested to determine whether the error in the velocity was of a constant absolute magnitude (necessitating using weights, wI = 1) or whether it was proportional to velocity (i.e. w I a u I -2 ) the two conditions most readily discussed (Cleland, 1967) .
A steady-state kinetic analysis of Carcinus maenas phosphofructokinase has been reported recently (Little el al.,  1980a,b) . The results, in the absence of products, are consistent with the rate equation for an ordered ter mechanism: V = . . .
. . The weights used in the regression to determine the constants were: (a) a v,' (i.e. the constant-absolute-error condition) and (6) a v ,~ (i.e. the constant-percentage-error condition). In both cases the weights were normalized such that Cw = 618, the number of points in the data base.
